Fluid shear-induced activation and cleavage of CD18 during pseudopod retraction by human neutrophils.
Surface membrane expression and conformational activation of CD18 integrins into an open molecular configuration play critical roles in neutrophil ligand binding, membrane attachment, spreading on the endothelium, and cell migration to sites of inflammation. Previously, we observed pseudopod retraction and concomitant cleavage of CD18 by human neutrophils upon exposure to fluid shear stress. But the underlying cellular mechanism(s) linking these phenomena remains unknown. We hypothesize here that activation of CD18 under the influence of fluid shear stress leads to its increased susceptibility to proteolytic cleavage by lysosomal proteases such as cathepsin B and is a requirement for CD18 cleavage and subsequent pseudopod retraction. Specifically, we report conformational changes in the CD18 extracellular domain on neutrophils exposed to physiological fluid shear stresses. Western blot analysis using a CD18 antibody targeted against the intracellular domain revealed reduced levels of full-length CD18 after stimulation of neutrophils with either fluid shear stress or with the Ca2+ ionophore phorbol 12-myristate 13-acetate (PMA; 100 nM) in the presence of exogenous cathepsin B (0.5 U/ml). Moreover, we identified cathepsin B as one protease that may be released by neutrophils under flow and required for shear-induced pseudopod retraction. These results suggest that a putative mechanotransduction mechanism involving shear-induced changes in the conformation of CD18 and its subsequent cleavage from the cell surface serves to regulate pseudopod activity of neutrophils under physiologic shear stress.